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Abstract
Aim: Atrial fibrillation (AF), a supra-ventricular arrhythmia, is characterized by a rapid and irregular heart rate, for which
electrocardiography is the diagnostic tool. Hypertension is the most common cause of AF. In this study, we aimed to evaluate the
paroxysmal AF and permanent AF patients’ symptoms, medical history, and clinical characteristics in the inpatient unit.
Methods: 115 patients (30 patients with paroxysmal AF and 85 patients with permanent AF) were enrolled in the study. All patients’
detailed histories were taken; physical examination, routine biochemical tests, electrocardiographies, and transthoracic
echocardiographies were performed. CHA2DS2-VASc (Congestive heart failure/left ventricular dysfunction, Hypertension, Age ≥75
years, Diabetes Mellitus, Stroke/transient ischemic attack/systemic embolism, Vascular Disease, Age 65-74 years, Sex Category) scores
were recorded.
Results: Permanent AF patients were older (70.0 (10.5) vs 61.4 (15.8); P=0.01) and had a lower ejection fraction (41.0 (11.9) vs 53.3
(11.2); P=0.01) than paroxysmal AF patients. CHA2DS2-VASc scores were similar between the two groups (3.0 (1.5) vs 2.7 (1.3);
P=0.24). In hematological analysis, prothrombin time (15.3(1.3-106.4) vs 13.6(11.0-75.5); P=0.03) and international normalized ratio
(1.2(0.9-16.0) vs 1.1(0.9-6.0); P=0.01) values were higher in permanent AF patients compared to those with paroxysmal AF. Rhythm
regulation was performed to paroxysmal AF patients. Rate regulation was performed significantly more frequently in permanent AF
patients than paroxysmal AF patients (74(87%)) vs (12(40%)); P=0.01).
Conclusion: This study demonstrated that permanent AF patients had more comorbidities compared to paroxysmal AF patients. Rhythm
control was the principal treatment strategy in paroxysmal AF, whereas rate control was the treatment of choice in permanent AF.
Keywords: Paroxysmal atrial fibrillation, Permanent atrial fibrillation, Anticoagulation
Öz
Amaç: Atriyal fibrilasyon (AF) hızlı ve düzensiz kalp atım hızı ile karakterize supra-ventriküler bir aritmidir. Elektrokardiyografi AF
için tanı koyma aracıdır. Hipertansiyon AF'nin en sık nedenidir. Bu çalışmada, paroksismal AF ve sürekli AF hastalarının
semptomlarını, tıbbi öykülerini ve klinik özelliklerini yatan hasta ünitesinde değerlendirmeyi amaçladık.
Yöntemler: Çalışmaya toplam 115 hasta (paroksismal AF'li 30 hasta ve sürekli AF'li 85 hasta) dahil edildi. Tüm hastalar ayrıntılı öykü,
klinik muayene, rutin biyokimya, elektrokardiyografi ve transtorasik ekokardiyografi ile değerlendirildi. CHA2DS2-VASc (Konjestif
kalp yetmezliği/sol ventrikül disfonksiyonu, Hipertansiyon, Yaş ≥75 yıl, Diabetes mellitus, İnme/geçici iskemik atak/sistemik emboli,
Vasküler hastalık, 65-74 yaş, Cinsiyet kategorisi) skorları kaydedildi.
Bulgular: Sürekli AF hastaları paroksismal AF hastalarından daha yaşlıydı (70.0 (10.5) vs 61.4 (15.8); P=0.01) ve daha düşük ejeksiyon
fraksiyonuna sahipti (41.0 (11.9) ve 53.3 (11.2); P=0.01). CHA2DS2-VASc skorları çalışma grupları arasında benzerdi (3.0 (1.5) vs 2.7
(1.3); P=0.24). Hematolojik analizde, protrombin zamanı (15.3(1.3-106.4) vs 13.6(11.0-75.5); P=0.03) ve uluslararası normalleştirilmiş
oranı (1.2(0.9-16.0) vs 1.1(0.9-6.0); P=0.01) paroksismal AF ile karşılaştırıldığında sürekli AF hastalarında daha yüksekti. Paroksismal
AF hastalarına ritim kontrolü yapıldı. Hız kontrolü sürekli AF hastalarında paroksismal AF hastalarından anlamlı derecede yüksekti (74
(87%)) ve (12 (40%)); P=0.01).
Sonuç: Bu çalışma sürekli AF hastalarının paroksismal AF hastalarıyla karşılaştırıldığında daha fazla komorbiditeye sahip olduğunu
gösterdi. Ritim kontrolü paroksismal AF’de, hız kontrolü ise kalıcı AF’de esas tedavi stratejisiydi.
Anahtar kelimeler: Paroksismal atriyal fibrilasyon, Sürekli atriyal fibrilasyon, Antikoagülasyon
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Introduction
Atrial ﬁbrillation (AF), a supraventricular arrhythmia
characterized with a rapid and irregular heart rate, is associated
with adverse events in the cardiac inpatient unit [1]. In
electrocardiography (ECG), an RR interval with no discernible
and distinct P wave is characteristic for AF. Hypertension is the
most common cause of AF, and remodeling of the atrial tissue
with inflammation and fibrosis is the primary pathophysiology in
AF development [2,3]. Differentiating AF types is essential in
clinical practice. Paroxysmal AF, which is the self-terminating
form of arrhythmia, usually terminates within 48 hours. While
AF paroxysms may last 7 days, the probability of spontaneous
conversion to sinus rhythm is low after 48 hours. Cardioversion
was not attempted in permanent AF, as this arrhythmia was not
considered temporary by the physicians and the patients [4].
Paroxysmal AF patients are usually treated with anti-arrhythmic
medications, while permanent AF patients receive rate control
treatment.
The quality of life of an AF patient deteriorates due to
AF-related symptoms such as shortness of breath, palpitations,
and chest pain [7], which may lead to high rates of
hospitalization [5,6]. These patients have the highest mortality
rate in the first four months after diagnosis, for which sudden
death, heart failure, and stroke are the primary reasons [8,9]. Oral
anticoagulant reduces mortality and stroke risk in an AF patient
[10]. Rate and rhythm control treatments improve AF-associated
symptoms. Physicians should be aware of the diagnosis and
treatment of AF types to decrease the mortality risk and
hospitalization. In this study, we aimed to evaluate the
paroxysmal and permanent AF patients’ symptoms, medical
history, and clinical characteristics in the cardiac inpatient unit.

Materials and methods
One-hundred and fifteen patients (30 paroxysmal and 85
permanent AF patients) who were admitted to our cardiac
inpatient clinic between January 2014 and April 2015 were
enrolled in this cross-sectional study. All patients’ detailed
histories were taken; physical examination, routine biochemical
tests, ECG, and transthoracic echocardiographies were
performed. All paroxysmal or permanent AF patients older than
18 years were included. Exclusion criteria included refusal to
participate in the study, pericardial or pleural effusion on
transthoracic echocardiography, severe hepatic dysfunction,
defined by documented cirrhosis or serum amino-transferase
levels at least five times the upper limit, known malignancy and
bleeding disorders.
AF is divided into 5 types based on presentation,
duration, and spontaneous termination: Newly diagnosed,
paroxysmal, persistent, long-standing persistent, and permanent
AF [4]. In the present study, we did not include patients with
newly diagnosed, persistent, and long-standing persistent AF.
Patients’ CHA2DS2-VASc (Congestive heart failure/left
ventricular dysfunction, Hypertension, Aged ≥ 75 years,
Diabetes Mellitus, Stroke/transient ischemic attack/systemic
embolism, Vascular Disease, Aged 65-74 years, Sex Category)
scores were recorded [4].
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Blood samples collected from the antecubital vein by an
atraumatic needle were analyzed for white blood cell count,
hemoglobin, platelet, mean platelet volume, prothrombin time,
activated partial prothrombin time, international normalized ratio
(INR), total cholesterol, triglyceride, low-density lipoproteincholesterol (LDL), high-density lipoprotein-cholesterol (HDL),
aspartate transaminase, alanine transaminase, blood glucose and
creatinine. Hematological parameters were analyzed with the LH
780 analyzer (Beckman Coulter Inc, Miami, Florida). In
addition, patients’ blood pressures, heart rates, 12-lead ECGs and
smoking histories were recorded. Hypertension was deﬁned with
systolic blood pressure ≥140 mmHg, diastolic blood pressure
≥90 mmHg, or requirement for antihypertensive medication.
Hyperlipidemia was deﬁned with total cholesterol >220 mg/dL
or triglycerides ≥150 mg/dl. Type-2 Diabetes mellitus (T2DM)
was diagnosed according to the American Diabetes Association
criteria [11]. Smoking included active or previous (>10 packyears) tobacco use.
Each patient underwent complete transthoracic
echocardiography in accordance with the American Society of
Echocardiography measurement guidelines [12]. Left ventricular
end-systolic and end-diastolic diameters (LVESD, LVEDD)
were measured from the parasternal long-axis view in M-mode.
The thicknesses of the posterior wall (PW), inter-ventricular
septum (IVS), ejection fraction (EF) and left atrium diameter
were recorded. Rheumatic valvular disease diagnosis was based
on echocardiographic characteristics. Informed consent was
obtained from all patients prior to the study. This study was
performed in accordance with the Declaration of Helsinki
principles and approved by the local Ethics Committee of our
Hospital (No: 2013-20).
Statistical analysis
Data were analyzed with SPSS software version 20.0
for Windows (SPSS Inc, Chicago, Illinois). KolmogorovSmirnov test was used to verify that continuous variables were
normally distributed. Normally distributed variables were
expressed as mean (standard deviation (SD)), while nonnormally distributed variables as median with interquartile range
(IQR). The categorical variables were presented as percentages.
Differences between two groups were evaluated with Student’s
unpaired t-test or the Mann–Whitney U test for parameters with a
normal or non-normal distribution. The frequencies of nominal
variables were compared using Fisher’s exact test or chi-square
test. P<0.05 was deemed statistically significant.

Results
The demographic and clinical data of the patients are
presented in Table 1. Age was higher in permanent AF group.
Regarding the patients’ history, chronic obstructive pulmonary
disease (COPD) and heart failure were significantly higher in
permanent AF group, whereas coronary artery disease (CAD)
was higher in paroxysmal AF group. Urea levels were
significantly higher in permanent AF group, unlike HDL levels,
which were significantly higher in the paroxysmal AF group.
Table 2 shows the hematological and echocardiographic data of
the two groups. The white blood cell counts (WBC), platelet
counts, and activated partial prothrombin times (aPTT) did not
differ among the two groups. Hemoglobin levels were
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significantly higher in the paroxysmal AF group, while
prothrombin time (PT), INR and C-reactive protein were higher
in the permanent AF group. Echocardiographic examination
revealed that LVEDD and LVESD were significantly higher in
the permanent AF group, and EF was significantly lower in
permanent AF patients. Table 3 presents the rhythm and rate data
of the AF patients. Paroxysmal AF patients received electrical or
medical cardioversion, and rhythm regulation. The number of
rate regulated patients was significantly higher in the permanent
AF group. Figure 1 presents the mean CHA2DS2-VASc scores of
the groups, which were not significantly different (P=0.24).
Table 1: The demographic and clinical data of the study population
Age (years)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Heart rate (bpm)
Male n(%)
Smoking n(%)
Alcohol n(%)
Coronary artery disease n(%)
COPD n(%)
Diabetes mellitus n(%)
CVE n(%)
Hypertension n(%)
Hyperthyroidism n(%)
Heart failure n(%)
Valve operation n(%)
Rheumatic heart disease n(%)
Warfarin n(%)
ASA n(%)
Beta blocker n(%)
High density lipoprotein (mg/dl
Low density lipoprotein (mg/dl)
Triglyceride (mg/dl)
Total cholesterol (mg/dl)
Thyroxine 4 (µg/dL)
Thyroid stimulant hormone (mIU/L)
Serum glucose (mg/dl)
Sodium (mEq/L)
Potassium (mEq/L)
Calcium (mg/dL)
Urea (mg/dL)
Creatinine (mg/dl)
Aspartate transaminase (U/l)
Alanine transaminase (U/l)
CKMB (ng/ml)
Troponin (ng/ml)
CHA2DS2-VASc

Paroxysmal AF
61.4 (15.8)
119.3 (21.5)
72.7 (9.8)
117.0 (29.9)
15(50%)
8(26%)
3(10%)
17(57%)
4(13%)
7(23%)
1(3%)
14(46%)
-7(23%)
1(3%)
2(7%)
5(17%)
26(86%)
8(27%)
42.1 (14.5)
104.1 (32.4)
121.2 (50.9)
169.1 (37.8)
1.2 (0.3)
1.1(0.1-2.7)
141.3 (64.0)
137.1 (4.5)
4.3 (0.9)
9.3 (0.5)
20.5(12.0-94.0)
0.9(0.4-5.8)
21.5(9.0-111.0)
22.0(10.0-95.0)
27.0(13.0-313.0)
0.01(0.01-10.7)
2.7 (1.3)

Permanent AF
70.0 (10.5)
121.0 (27.4)
74.0 (16.3)
110.8 (28.1)
38(45%)
27(32%)
2(2%)
20(23%)
28(33%)
14(16%)
2(2%)
36(42%)
5(6%)
48(56%)
10(12%)
6(7%)
25(29%)
73(86%)
32(38%)
33.6 (14.0)
97.4 (36.1)
114.1 (49.7)
153.1 (46.2)
1.3 (0.3)
1.1(0.1-8.4)
132.2 (51.7)
136.3 (5.1)
4.5 (0.7)
9.2 (0.9)
32.0(8.0-113.0)
1.1(0.5-4.5)
31.0(11.0-314.0)
26.0(4.0-169.0)
28.0(11.0-293.0)
0.01(0.01-14.0)
3.0 (1.5)

P-value
0.01
0.76
0.68
0.31
0.61
0.60
0.07
0.01
0.03
0.40
0.77
0.68
0.17
0.01
0.17
0.94
0.17
0.91
0.27
0.01
0.37
0.50
0.09
0.29
0.58
0.44
0.46
0.41
0.60
0.01
0.26
0.18
0.52
0.48
0.26
0.24

AF: atrial fibrillation, COPD: chronic obstructive pulmonary disease, CVE: cerebrovascular event, ASA:
acetylsalicylic acid, CKMB: Creatine Kinase-MB, CHADS-VASc: Congestive heart failure, Hypertension,
Age, Diabetes mellitus, Stroke, Vascular disease, Sex

Table 2: The hematologic and echocardiographic data of the study population
White blood cell count (103/mm3)
Hemoglobin (g/dL)
Hematocrit (%)
Platelet count (103/mm3)
Mean platelet volume. fL
Prothrombin time (sec)
Activated partial prothrombin time (sec)
International normalized ratio
C-reactive protein (mg/L)
LVEDD (cm)
LVESD (cm)
Ejection Fraction (%)
Left atrial diameter (mm)
IVS (cm)
PWD (cm)

Paroxysmal AF
10.7 (3.7)
14.5 (1.8)
40.8 (8.8)
229.3 (67.5)
8.7 (1.2)
13.6(11.0-75.5)
33.2 (6.1)
1.1(0.9-6.0)
3.55(2.97-92.0)
4.90 (0.70)
3.3 (0.8)
53.3 (11.2)
4.4 (0.8)
1.1 (0.1)
1.1 (0.1)

Permanent AF
10.1 (5.7)
13.3 (2.1)
40.0 (6.3)
215.7 (85.3)
8.8 (1.2)
15.3(1.3-106.4)
34.2 15.7
1.2(0.9-16.0)
13.6(2.0-170.0)
5.48 (0.73)
4.3 (0.9)
41.0 (11.9)
4.9 (0.8)
1.2 (0.2)
1.1 (0.1)

P-value
0.64
0.01
0.58
0.43
0.53
0.03
0.74
0.01
0.01
0.01
0.01
0.01
0.01
0.57
0.73

LVEDD: left ventricular end-diastolic diameter, LVESD: left ventricular end-systolic diameter, IVS:
interventricular septum, PWD: posterior wall diameter

Figure 1: CHA2DS2-VASc scores between study groups. (CHA2DS2-VASc: Congestive heart
failure, Hypertension, Age, Diabetes mellitus, Stroke, Vascular disease, Sex)

Table 3: Rhythm and rate data of the study population
Electrical cardioversion n(%)
Medical cardioversion n(%)
Rhythm regulation n(%)
Rate regulation n(%)
Exitus n(%)
Inpatient Duration (days)

Paroxysmal AF
4(13%)
20(67%)
16(53%)
12(40%)
2(7%)
4.0(1.0-12.0)

Permanent AF
---74(87%)
11(13%)
3.0(1.0-32.0)

P-value
0.01
0.01
0.01
0.01
0.35
0.11

Discussion
This study demonstrated three major findings in patients
with paroxysmal and permanent AF hospitalized in the cardiac
inpatient clinic: First, permanent AF patients were older than
paroxysmal AF patients. Second, the ejection fractions of
permanent AF patients were significantly lower. Third,
CHA2DS2-VASc scores did not differ between the two groups.
Management of AF patients depends on AF-associated
symptoms and duration of AF. AF patients should undergo a
detailed clinical evaluation that includes determination of AF
type,
stroke
risk,
AF-associated
symptoms,
and
thromboembolism or left ventricular dysfunction assessment. AF
patients exhibit a variety of symptoms, such as palpitations,
dyspnea, and chest tightness [13]. Rhythm or rate control might
be preferred as treatment. Symptoms should be taken into
consideration, especially in older patients [4,14]. In AF
treatment, rhythm control is not proven to exhibit better
outcomes than rate control after five years [15]. However,
rhythm control by antiarrhythmic drugs, electrical cardioversion,
or ablation, better improves symptoms and functional status
compared to rate control [16].
Evaluation of stroke risk and using an appropriate oral
anticoagulant is more important than rhythm and rate control
strategies in the management of AF patients [17]. Oral
anticoagulant (OAC) should be started regardless of the final
rhythm in AF patients with a high stroke risk score. OAC
treatment could prevent most of the ischemic strokes and prolong
life in AF patients [18]. According to the guidelines using the
CHA2DS2-VASc risk score, a score of 2 needs OAC therapy
[4,14]. The ESC guideline suggests administering direct OACs
rather than vitamin K antagonist (e.g., warfarin), unlike the AHA
guidelines, which recommend both [4,14]. Direct OACs include
the direct thrombin inhibitor (dabigatran) and factor Xa
inhibitors (apixaban, edoxaban, and rivaroxaban). Clinicians
should use vitamin K antagonists in patients with a mechanical
valve, rheumatic valve disease, or moderate to severe nonrheumatic mitral stenosis [4,14].
AF is commonly asymptomatic, and paroxysmal AF
patients are rarely symptomatic [19]. Recent studies
demonstrated that the risks of stroke and thromboembolism of
paroxysmal AF patients are similar to that of non-paroxysmal AF
patients [20,21]. However, some research showed that stroke and
thromboembolic events were lower in paroxysmal AF patients
compared to non-paroxysmal AF patients [22,23]. Similarly,
Boriani et al. [24] reported that paroxysmal AF patients had a
lower stroke risk than permanent AF patients in a meta-analysis,
and that non-paroxysmal AF patients had worse outcomes for
all-cause mortality than paroxysmal AF patients at one-year
follow-up. Vanassche et al. [25] found that age ≥75 years,
gender, history of stroke or transient ischemic attack (TIA), and
AF patterns were independent predictors of stroke.
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Hypertension is a major risk factor for the development
of AF [26]. Blum et al. [27] demonstrated a higher prevalence of
hypertension was related to a higher AF-progression rate. Also,
Padfield et al. [28] reported that aging, mitral regurgitation,
aortic stenosis, left ventricular hypertrophy, and left atrial
dilatation were related to AF progression. AF patients generally
develop sustained forms, and only a small proportion remains in
paroxysmal AF during long-term follow-up [29]. A previous
study revealed that patients with non-paroxysmal AF were older
than paroxysmal AF patients [30]. Persistent AF patients had a
larger left atrial volume index compared to paroxysmal AF
patients. Structural and electrophysiological changes occur in
atrial tissue with aging, which promotes AF progression.
In this study, we evaluated paroxysmal and permanent
AF patients in the inpatient clinic. Similar to the studies in the
literature, our permanent AF patients were older, had lower
ejection fractions and higher COPD ratios compared to
paroxysmal AF patients. These findings support the previous
studies with respect to the relationship between permanent AF
and comorbidities, such as heart failure. Also, left atrial
diameters of permanent AF patients were higher, which
correlated
with
permanent
AF
patients’
reported
echocardiographic findings in the literature. We showed that
CHA2DS2-VASc scores were similar between study groups, due
to higher CAD ratios in paroxysmal AF. In accordance with the
guidelines, we managed rhythm control with electrical and
pharmacological cardioversion in paroxysmal AF patients. In
permanent AF patients, however, rate control was an essential
treatment strategy. Before discharge, we treated almost all
patients with oral anticoagulants and rhythm or rate control.
Limitations
This study has some limitations. First of all, this was a
single-center study and based on a relatively small group of
patients. The new OACs were not common at the time of the
study in our country, so the lack of these drugs was another study
limitation on AF management. Also, we did not evaluate the
HAS-BLED (Hypertension, Abnormal liver/renal function,
Stroke history, Bleeding history or predisposition, Labile INR,
Elderly, Drug/alcohol usage) scores because of insufficient data
associated with label INR levels. We managed the patients in
inpatient clinical settings, and the results of this study may not
apply to outpatient clinics or emergency settings.
Conclusion
This study demonstrates that permanent AF patients had
more comorbidities compared with paroxysmal AF patients. We
evaluated stroke risk and treated AF patients with oral
anticoagulants according to guidelines. Rhythm control was an
essential treatment strategy in paroxysmal AF, whereas rate
control was preferred in permanent AF.
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